Ferritin accumulation in dystrophic microglia is an early event in the development of Huntington's disease.
Huntington's Disease (HD) is characterized primarily by neuropathological changes in the striatum, including loss of medium-spiny neurons, nuclear inclusions of the huntingtin protein, gliosis, and abnormally high iron levels. Information about how these conditions interact, or about the temporal order in which they appear, is lacking. This study investigated if, and when, iron-related changes occur in the R6/2 transgenic mouse model of HD and compared the results with those from HD patients. Relative to wild-type mice, R6/2 mice had increased immunostaining for ferritin, an iron storage protein, in the striatum beginning at 2-4 weeks postnatal and in cortex and hippocampus starting at 5-7 weeks. The ferritin staining was found primarily in microglia, and became more pronounced as the mice matured. Ferritin-labeled microglia in R6/2 mice appeared dystrophic in that they had thick, twisted processes with cytoplasmic breaks; some of these cells also contained the mutant huntingtin protein. Brains from HD patients (Vonsattel grades 0-4) also had increased numbers of ferritin-containing microglia, some of which were dystrophic. The cells were positive for Perl's stain, indicating that they contained abnormally high levels of iron. These results provide the first evidence that perturbations to iron metabolism in HD are predominately associated with microglia and occur early enough to be important contributors to HD progression.